SUMMARY The gastric output of bicarbonate and prostaglandin E2 has been calculated using a perfusion technique before and after instillation of 100 mM hydrochloric acid into the stomach of seven healthy volunteers. A significant increase in bicarbonate output occurred from 258±38
[tmol/3() min during the basal period to 531±86 [tmol/3() min after return of the intragastric pH to neutral (p<()0()5). Prostaglandin E2 output also increased significantly from 410±136 pmol/30 min to 1002±194 pmol/30 min (p<()-05). The changes were caused mainly by an increase in gastric secretory volume with only non-significant increases in concentrations of bicarbonate and prostaglandin E,. The results suggest that mechanisms exist to adjust the rate of gastric bicarbonate secretion to the prevailing intraluminal pH and that this may occur through the release of prostaglandin E,.
The existence of an alkaline secretion by gastric and duodenal mucosa of experimental ainimals and man has now been established.' Evidence indicates that it is able to create a pH gradient across the adherent mucus gel and that this 'mucus-bicarbonate' barrier may constitute a first line defence against acid damage. In order for such a barrier to remain intact under varying intraluminal conditions the rate of bicarbonate secretion may alter according to luminal pH. Evidence from animal experiments both in vitro and ill vivo' indicates that this can occur and that the response may be due to endogenous prostaglandins. This study has examined whether gastric bicarbonate secretion in man can be influenced by luminal acid.
Methods

MEASUREMENT OF GASTRIC BICARBONATE SECRETION
This was according to a modification of a method previously described.' After an overnight fast seven healthy volunteers (aged 22-54, metan 32 yr) swcallowed a multilumen polyethylene tube which was positioned by fluoroscopy with its tip in the second or third part of the duodenum (Fig. 1 1, before the study followed by 25 mg/h iv during perfusion) to maintain an intragastric pH between 6 and 7. Resting gastric contents were aspirated before perfusion and all saliva was removed with a dental sucker for the duration of the experiment. Under these conditions salivary contamination accounts for only 3°/,% of measured gastric bicarbonate.' The stomach was perfused with 3H-polyethylene glycol (12-5 sOi/l in saline at pH 7-4; 2 ml/min) and the duodenum with '4C-polyethylene glycol [Ci/l, in saline at pH 7-4; 2 ml/min). Aspiration sites were Our results indicate that acid perfusion produces an increase in gastric secretory volume. The secretion contains more bicarbonate than in the resting state and the output is significantly increased. The response represents a doubling of the basal rate even though in these experiments the luminal pH fell only to 2. It is possible that higher increments may be seen in the presence of lower pH levels which are frequently achieved in vivo under normal conditions. Although bicarbonate output could not be measured during acid perfusion the increase in volume occurred while the pH was low and that combined with the high pCO2 levels suggests that bicarbonate secretion was actually increased during acid perfusion. Furthermore the increase in secretory volume may itself be important as mathematical analysis of a model of the mucus-bicarbonate barrier indicates volume flux as a vital component of the equilibrium.
"
In these experiments the measured change in bicarbonate output observed occurred on return of the pH to near neutral. Although an apparently late response it is important to appreciate that return to neutrality occurred in the experimental situation due to aspiration of acid, which may be very different to normal gastric acid disposal which is likely to be slower.
There are a number of possible mechanisms for the response to intraluminal acid observed in this study. prostaglandins.24 A recent study has reported that acid instillation into the human stomach increases luminal prostaglandin E2 output`and clearly the similar effect shown in our study may be responsible for the secretory response observed. The increased output of prostaglandin E observed in these experiments may be important both in relation to the bicarbonate response and to other mechanisms of mucosal protection. Prostaglandin E, is capable of increasing mucus gel thickness" and release,7 increasing mucosal blood flow," affecting epithelial cell surface hydrophobicity,>" and cellular restitution after injury,"' all of which are likely to be important in mucosal protection. The prostaglandin E2 output rose in our studies as the pl1 fell and declined again as neutrality was restored indiciating the close relationship between pH and secretory response by gastric mucosa.
In conclusion these experiments indicate the presence of an autoregulatory mechanism which may be capable of maintaining the gastric mucusbicarbonate barrier and mucosal integrity under varying luminal acidity. Studies to evaluate the integrity of this response in patients with peptic ulcer disease would clearly be of interest. 
